Introduction
'We had thought that no orthopaedic operation was more gratifying for the patient, more satisfying to the surgeon, or more certain of restoring function; and yet it is being said that it is an unreliable operation, and that even if the fusion is sound, there will nearly always be pain in the back, painful stiffness of both knees and difficulty in sitting ... Many of these observations have no doubt been quoted from one paper to another, without personal confirmation' (Watson-Jones & Robinson 1956) .
The operation of arthrodesis of the hip has almost completely disappeared from the armamentarium of the modern orthopaedic surgeon. However, its legacy of effects on various otherjoints does not seem to be such an uncommon problem in today's outpatient departments. The present study was undertaken to determine the-nature, extent and patterns of these longterm effects.
Methods
In the period between January 1955and December 1969, 51 patients underwent the operation of arthrodesis of the hip at The London Hospital. Twenty-three were not available for review. It was decided that the following should not be included in the study: 4 patients who underwent conversion of their fusion to a total hip arthroplasty; 6 patients with a pseudarthrosis, a solid bony fusion being a sine qua non for considering any patient for the study; one patient who had established bilateral disease (CDH) at the time offusing her more symptomatic hip; 3 patients with polyarthropathies.
Eight patients who had their hip arthrodesed at some other hospital before 1955, and who were followed up at The London Hospital, were included in the study. Thus, a total of 22 patients were interviewed and examined clinically and radiologically at a time not less than ten years following surgery. Eight were males, 14 were females. They all had established monoarticular hip disease at operation, and to the best of our knowledge had no complaints related to other joints at that time. The mean age was 53.1 years (55.1 for males, 51.9 for females). The diagnoses at the time of fusion are shown in Table I .
The technique of arthrodesis was not taken into consideration. Postoperatively, all patients had been immobilized in plaster spicas short of the knee joint for six to twelve weeks. All were ambulatory at the time of review, but their degree of activity varied according to their age, the severity of symptoms in related joints, and concurrent disease processes.
All hips were arthrodesed in some degree of flexion varying from a few degrees to 40°, and in external rotation varying from 5°to 20°. Seven were fixed in 5°to 20°of adduction, and 4 in abduction of a similar range. The remainder were in neutral. All had true shortening of 1-5 em.
Results
Only two patients (9%)were entirely satisfied with the long-term results of their fusion. Three (13.6%) had minor complaints for which no medical advice was sought. Eleven (50%) were hindered by symptoms of sufficient severity to have warranted medical attention at some stage since surgery. Six (27.2%) complained of increasingly stiff and painful joints; they had been followed up at The London Hospital over the years, presenting a variety of complex problems. Of these, 4 had had some form of surgery to a related joint, and 2 were awaiting similar procedures.
There appeared to be no direct relationship between the severity of the symptoms and the time elapsed since surgery.
Individual joint symptoms
Thefused hip: Three patients (13.6%)complained of minor occasional pain in the region of the arthrodesed hip but they were clinically and radiologically fused. These symptoms were attributed to root pain in two and meralgia paraesthetica in one. Three other patients had sustained femoral fractures below the level of the fusion; one of these had been treated by internal fixation. They all united uneventfully.
The contralateral hip: Eight patients experienced pain in the contralateral hip, and three of these had radiological evidence of degenerative disease. Six others had measurable limitation in the range of movement or early radiological changes in an otherwise symptomless contralateral hip. The mean time between surgery and the first appearance of symptoms Was 17.1 years. Thus, 14 patients (63.6%) had some evidence of degenerative changes in the contralateral hip.
The ipsilateral knee: Twelve patients said they had pain in the ipsilateral knee, the mean time between surgery and the appearance of symptoms being 18.1 years. There was no clear relationship between the time elapsed since operation and the onset of knee pain. Five patients with a painful knee retained a good range of movement and had no fixed deformity. Ten had significant radiological degenerative changes in two or more compartments, mainly medial and patellofemoral. Two other patients were found to have painless limitation of flexion, of whom one had severe radiological changes in all compartments. One further patient had a symptomless knee with full extension and a good range of flexion in the presence of significant radiological changes. Thus, degenerative changes in the ipsilateral knee Were present in 15 patients (68.2%).
Thecontralateral knee: Eleven patients said they experienced some pain in this knee, the mean time for the development of symptoms being 17.3 years after surgery. Again, there was no demonstrable relationship between the time of fusion and that of onset of symptoms. Seven of these patients had no deformity and exhibited a good range of movement in the affected knee. They had mild to moderate generalized radiological degenerative changes, again mainly confined to the medial and patellofemoral compartments. The remaining 4 patients showed some degree of fixed deformity as well as limitation in the range of movement of the joint; they had a similar distribution but greater severity of radiological changes. Two further patients had a symptom free, normally mobile joint, but degeneration was demonstrable on their radiographs. Thus, 13 patients (59.1 %) were shown to have some degree of degenerative disease in the contralateral knee, eleven (50%) of whom had similar changes in the ipsilateral knee.
Thespine: 'Quite unlike the observations so commonly made in the literature, hip arthrodesis does not cause pain in the back ... When such a fusion is sound, back ache is made better not worse. ' Watson-Jones & Robinson (1956) reviewed 141 patients who had been followed for 5-25 years after arthrodesis of the hip, and reported that 90 patients had declared they had no pain in the back, many saying their existing backache was made better after operation.
This was not our experience, though with a much smaller group of patients. All our patients, without exception, complained of some backache at the time of review; 3 (13.6%) said it constituted their only symptom and 6 (27.2%) described the pain as severe enough to overshadow that arising from other joints. The mean time between surgery and the first appearance of symptoms was 13 years.
On examination, four had some degree of fixed scoliosis. All had a limited range of spinal movement, particularly forward flexion; this was diminished by 50%or more in 17 patients. Lateral flexion was invariably limited on the side of the hip fusion. On radiography, all showed generalized spondylosis; the extent and severity varied but in general was proportional to their symptoms. One patient had a spondylolisthesis of L5 and SI, no pars defect being demonstrable on oblique views. There was no relationship between the date of fusion and the date of onset of backache, nor its severity.
In order to assess the incidence of back symptoms in patients with primary degenerative osteoarthrosis of the hip, the preoperative computer records of 100 patients (mean age 63.4) about to undergo total hip arthroplasty were reviewed; 26% had some degree of back ache (Table 2) . The level ofactivity: Each patient's level of activity at the time of review was determined by placing each of them in one of the categories shown in Table 3 . The principal source of this disability is shown in Table 4 . Male patients on the whole appeared to do better than females after arthrodesis of the hip; they had fewer symptoms in few joints. This is consistent with the findings of Stewart & Coker (1969) , who suggested that the tendency for males to retain a good musculature might contribute to this difference. 
Discussion
Our results differ in a number of respects from those of previous studies. The finding of Some degree of backache in all patients with arthrodesis of the hip is in direct contradiction to reports in previous series (Carnesale 1976 , Vesely 1961 , Watson-Jones 1938 , Watson-Jones & Robinson 1956 ), but confirms a widely held clinical impression (Hordegen & Tonnis 1970 , Stinchfield & Cavallaro 1950 , Charnley 1951 ). There were also appreciable differences between our series and others in the incidence of symptoms arising in the contralateral hip (Carnesale 1976 , Demigneux et al. 1969 , the ipsilateral knee (Carnesale 1976) and the contralateral knee (Stewart & Coker 1969) . In our series, evidence of degenerative disease, whether clinical or radiological, was found in a much greater number of patients and in more individual joints per patient. Our patients' level of activity at the time of review also compared unfavourably with previously reported results (Watson-Jones & Robinson 1956 ).
The difficulties in treating symptomatic lumbar spondylosis in the presence of an arthrodesis of the hip are well recognized. Similarly, although the contralateral knee and hip may be amenable to surgical intervention including total replacement, the conversion of a long established hip arthrodesis to total hip arthroplasty is difficult and its results unpredictable, whilst the results of total knee arthroplasty below a hip fusion cannot, on theoretical grounds, be expected to be good.
In general, therefore, this study suggests that the incidence of significant symptoms arising in an adjacent joint appears to be high enough to discourage arthrodesis of the hip in the young adult if alternative measures are feasible, although young males may be expected to do reasonably well after a hip fusion, particularly if it is performed for a traumatic arthritis or post-Perthes' degenerative changes, with a view to conversion arthroplasty at a later date. However, in the .light of recent advances in the technique of revision arthroplasty of the hip there could certainly be a place for the performance of an initial total hip replacement at aẽ arlier age than is currently recommended.
